Explanation of RU 2006953 


" numeral 2 denotes a pipeline provided with anode 3 and grounding 4 for cathodic 

protection purposes, infralow frequency generator 1 is connected with matching unit 7 
which in turn is linked to electromagnetic detector 6 detecting cathodic protection currents 
on path 2-4. If no current, which means that the anode is broken or not effective, the 
generator generates and applies a signal to the pipeline to be monitored at data collection 
station 8-10 (10 - grounding). If the anode functions properly, the generator is inactive." 

"Having studied the cited patent, we learned that the use of separate groundings 4, 5 is 
rather associated with a specific manner of laying pipelines. More specifically, generator 1 
with grounding 5 is to be placed within so-called "fenced-off area" of the pipeline, and 
the anode provided for cathodic protection purposes is extended far from that area. In 
Russia such anodes often reach agricultural fields, and can be unintentionally detached 
from the pipeline. In the case of a single grounding (see fig. 3) the loss of an anode 
would mean that the generator has lost an earth referencing, and no signal, which is 
indicative of a problem with the anode, would be received at the data collection station." 


Op. 1 H3 4 


(19) RU (n) 2006953 <13) C1 


(51) 5 G08C19/02 


> v 

POCCHfiCKOE ArEHTCTBO 
nO nATEHTAM H TOBAPHbIM 3HAKAM 

( i2)OnHCAHME M30BPETEHM51 

k naTeHTy Poccmmckom <t>eflepai4Hki 


(14) flaTa ny6nwKai4HM: 1994.01.30 

(21) PerncTpaunoHHbM HOMep 3a«BKw: 4940934/24 

(22) flaTa noaaMU 3a^BKn: 1991.06.03 
(46) flaTa ny6nnKauwM cbopMynw M306peTeHnn: 

1994.01.30 

(71) Hmh 3anBMTexin: BcecoK>3Hbm Hay mho- 

M CCD 6 AO BSTeJI bC KM M MHCTMTyT npMpOAHblX lcl30B 

(54) YCTPOMCTBO flMCTAH UMOH H OTO KOHTPOJlfl PABOTOCnOCOBHOCTM 
CTAHUMM KATOflHOM 3ALUHTbl 

H3o6peTeHne othocmtca k cucTeMaM nepeflaMM aneicrpMMecKMx curHanoB m npeAHa3HaMeHO ah* 
o6ecneMeHnn HenpepbiBHoro Kompo/ia pa6oTOcnoco6HOCTM craHunw KaTOAHOM 3aiunTbi Tpy6onpoBOAOB. 
Uenbio M3o6peTeHnn HBrmeTC* ynpomeHne ycrpoficTBa m noBbiweHue cJjyHKUMOHa/ibHOw HaAewHOc™. 

yCTpOMCTBO AMCTaHUMOHHOrO KOHTpOfm pa60TOCnOC06HOCTM CT3H14HM KaTOAHOK 3aLAMTbl Ha MamcTpa/ibHbix 

Tpy6onpoBOAax coAep>KMTTpy6onpoBOA b KanecrBe KaHana cbh3m m 6jiokm KOHTporm, coctohlamm M3 
reHeparopa c 3/ieKTpoMarHHTHbiM AaTHMKOM m comacyiomMM 6jiokom, m nyHKT c6opa MHcfeopMauMM, 
coAep>Kau4Mvi cfcmibTp hh3khx MacTOT m ycMnirrenb c MHAMKaqneM. Hctohhmkom iiH4)opMauMOHHoro CMma/ia B 
H eM flBJiaeTCfl reHepaTop, BbinojiHeHHbifl c HHcf)paHM3KoCi HacroTOM nyjibcaun* oTpuqaTenbHOM noJiHpHo™ 
oAHononynepnoAHoro BbinpflM/ieHHoro HanpflweHiia, noAKfWHeHHbM curHaribHbiM npoBOAOM k MUHycHOM 
KneMMe CTaHquw KaTOAHOti 3amwTbi h nepe3 cornacyioiAMM 6jiok k aneiapoMamnTHOMy AaTHWKy, o6iahm - k 
aBTOHOMHOMy aHOAHOMy 3a3eM/iMTerno. ycrpoMCTBO coAepwvrr nocneAOBaTenbHo coeAMHeHHbie we>KAy 
co6om M36npaTenbHbie cfcwnbTpbi 8, coeAMHeHHbie c Tpy6onpoBOAOM 2, ycn/inTe/ib c MHAHKaunevi 9 v\ 
3a3eMnnTenb 10. Yctpomctbo no3BonaeT 3a cneT ncnoJib30BaHna b KanecrBe Hocm-ena nHc^opMaqnoHHoro 
cwraajia reHepaTopa MHcfepaHwsKOii nacTOTbi nyjibcaunw OAHonojiynepuoAHoro BbinpflMneHHoro nanpaweHMH 
oTpuMaTe/ibHOM normpHocrn 3HaHMTe/ibHO noBbicnTb AanbHOCTb h KaMecrBO nepeAanw cumanoB kohtpojih. 
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H3o6peTeHne othocmtca k ciiCTeMawi nepeAan anetapimecKnx cumanoB, xapaKTepM3yeMwx MacTOTon 
n^peMeHHoro TOKa, w npeflHaaHaneHO ana o6ecneHeHna HenpepbiBHoro KOHTpona pa6orocnocooHocTw 
craHquM KaTOflHOii 3amtiTbi (CK3). 

H3BecTHO ycrpoficTBO TeneKOHTpona pa6oTbi cTaHquM KaroAHofi 3amnTw ra3onpoBOAOB, b kotopom b 
KaMecTBe KaHana cb*3m wcno/ibsyero* cpM3MHecKas qenb Tpy6a-3eNinn. 3ro ycrpo&CTBO no3BonaeT c 
noMoaibto peTpaHcnqunn ocymecTBMTb Komponb pa6oTbi CK3 npu npaBM/ibHO opraHW30BaHHOM k3toahoh 
3amMTe Tpy6onpoBOAa, ncnonb3yn Ha/ioKeHHbi* satAMTHw* tok CK3. npoMOAynnpoBaHHbin c onpeAeneHHo* 
nacroTOM, b KaMecTBe HOCMTerm MHCpopMauwu. 

OAHaKO npn pa60Te yKasaHHoro ycrpotiCTBa ero MOAynarop coBiviemaeTCH HenocpeACTBeHHO c 
KOHTponnpyeMOii CK3, a MOiAHOCTb ero orpaHimeHa 1200 Bt. 

noaTOMy una moiahwx CK3 sto ycrpo&CTBO He npuMemiMO. Kpowie Toro, npnHui/m peTpaHOinuuM 
MHdJOpMauwoHHoro cumajia ot CK3 ao CK3 orpaHWHUBaeT BOSMOWHOCTb npiiMeHeHun yi<a3aHHoro 
ycTpoPiCTBa, tbk KaK HannHne b uenw peTpaHC/wmuw xoTb oahom CK3 MOtHHOCTbio Bbiiue 1200 Bt npMBOAMT k 
HapyiueHMK) pa6oTw ycrpowcTBa roneKOHTpons. 

H3BecTH0 Taiwe ycTpo&CTBO AMCTaHuwoHHoro kohtpojir, npwHaroe 3a npoTOTun, b Koropoiui c uenbio ero 
ynpouaeHnq v\ noBwiueHMH HaAOKHOcru Ha HaManbHo* cTaHunn KaroAHO* aami/iTW bwxoa reHeparopa 
MMnynbcoB coeAMHeH c bxoaom reHeparopa KOHTpo/ibHoa MacroTW, BbixoA Koroporo noAWiKweH k oAHOMy 
M3 bxoaob MOAyJinTopa. K Apyrowiy BXOAy MOAynnropa noAKnioMeH BbixoA craHMnn KanyjHOM saiuirrw, a 
bwxoa MOAynnropa noAKnioMeH k KaroAHOMy BbiBOAy Tpy6onpoBOAa. Ha nocneAyiomux CK3 BbiBOAbi 
T py6onpoBOAa noAKnioHeHW k exoAawi (pmibTpoB hw3khx sacroT (OHM) m BwxoAaiwi MOAymropoB, bwxoa 
OHM noAcoeAMHeH k BXOAy aneMem-a BpeiuieHHOft 3aAepwKM, bwxoa Koroporo coeAnneH c bxoaom 
reHeparopa KOHTponbHoPi nacTOTW. 3ro ycrpoiiCTBO nosBO/ineT c noMombio oahom MacroTW ocymecTBWTb 
KOHTporib pa6oTW HecKOJibKMX CK3, OAHaKO npw 3TOM ycrpoMCTBO OKa3WBaeroa TexHMMecKH cjnoxcHWM, 
HeH3Ae>KHbiM, TaK K3K npoMecc MOAynnuuM npeACTaBJifieT co6oii BKniOMeHiie m BbiicniOHeHi/ie CK3 npu 
MOU4HOCTqx TOKa 3aiAMTbi 1200 Bt. nooieAOBaTeJibHa* cxewia peTpaHC/inunoHHoW qenoHKM ycrponcrBa 
AenaeT Komponb pa6oTbi yAaneHHbix CK3 3aBMCMMWM Rax ot pa6orocnoco6HOCTM y3HOB ycrpoiiCTBa, 
ycraHOBJieHHWX Ha npoMettyroMHbix CK3 ot npvieMHoro ycTpoiiCTBa. tbk m ot pa6orocnoco6Hoc™ cawmx 
npoMejKVTOMHwx CK3. 

CymecTBeHHWM HeAOcraTKOM yKa3aHHbix ycTpo&CTB kohtpojih pa6orocnoco6HOCTii CK3 Ha MarocrpanbHbix 
Tpy6onpoBOAax HBJineTca to, mto b KaMecTBe nepeHOCMMKa MH*opNiamiM npn opraHM3aunn KOHTpon* 
ncnojibsyeroq samnTHwPi tok stmx *e CK3 c MacroTow nyjibcaunn 100 ri4. Taxa* MacroTa He nossonaeT sa 
cMeT nonepeHHofi m npoAo/ibHO* npoBOAHMOCTM anexTpimecKOft uenn Tpy6a-3eMrm oprannsoBaTb nepeAany 
MHCpopMaqnn c yAaneHHofi CK3 ao Mecra c6opa HHCpopMaqnw M3-3a 6o/ibiiJoro xnnoMeTpuMecKoro 
3aTyxaHMJi 6e3 peTpaHcnnunw cumana. a ncnonb30BaHwe peTpaHcnnunn cymecTBeHHO yc/iOKHneT 
ycTpoiicTBo, AenaeT ero rpoM03AKMM, 6nosHO saBucuwibiM w HeHaAe>KHWM. MoAynwpoBaHne 3amwTHoro Toxa 
CK3 npuBOAMT k HapymeHHK) mx pa6onero pe>KMMa, a Macro m BwxoAy M3 crpos. npn stom cneAyeT 
33MeTwrb n tot (paxr, hto npn BbixoAe M3 cTpofl ycrpoiiCTBa AncraHUMOHHoro KOHTpons (yflK) yKasaHHwx 
rasonpoBOAOB pa6orocnoco6Han CK3 nepecTaeT Bbino/iHflTb cbom cpyHKUnn no aamnTe T py6onpoBOAa ot 
noMBeHHOii Koppo3nn, TaK KaK o6pwBaeroa qenb Tpy6a-3eMna nepe3 KaroAHbift ApeHa>K, coeAUHJuoiuMM CK3 
c Tpy6onpoBOAOM. 

qe/ibio M3o6peTeHns mnaejca ynpomeHwe ycrpoMCTBa AwcTaHuwoHHoro kohtpojia m noswiueHiie ero 

HaA&KHOCTM. 

flnn AOCTM>KeHMfl 3Tofi Venn Ha MarncTpanbHbix Tpy6onpoBOAax, flBnqtomnxcn m KaHanowi cbhsm, b KaMecTBe 
ncTOMHMKa MHCpopMaunoHHoro cMmana o pa6orocnoco6HOCTM CK3 BWCTynaeT reHeparop MHCppaHM3Kow 
MaoroTw nynbcaqiiPi oTpnuaTeribHoti nonnpHOCTn oAHononynepnoAHoro BwnpnMneHHOro HanpfDKeHiw, 
BKniOMaioLL|Mftcn npn HencnpaBHocTM CK3 m/ivi o6pwBe apbh3)khwx Ka6ene« CTaHuwn c noMomwo 
aneKTpoMamnTHoro AaTMMKa m cornacyioujero 6/ioKa, noAxnioHeHHbift cumanbHbiM npoBOAOM k MWHycoBOn 
KneMMe CK3, a o6iumm npoBOAOM - k aeroHOMHOMy aHOAHOMy 3a3eMnnTenio. TawM o6pa30M, (pyHKunio 
ncTOHHMKa HHtpopMaunoHHoro cuma/ia o pa6orocnoco6HOCTM CK3 b qenn Tpy6a-3eMnn Bbino/inneT He 
3amwTHbiJi tok CK3, k3k b npoTOTune, a tok reHepaTops nHCppaHM3Koii MacroTW oTpuqaTe/ibHOM nonflpHocrw 
c OAHononynepwoAHWM BwnpqM/ieHiieM, BKnroHseMWM sneiapowarHMTHbiM abtmukom. 

Ha cpur. 1 M3o6pa>KeH3 cpyHKuwoHsnbHaa cxeiwa ycTpoiiCTBs; hs <pur. 2 - cxeivis noAKnroHeHVia ycTpo&CTea 
AMCTaHUHOHHoro KOHTpons w CTSHquii KaTOAHOM 3au4MTbi; H3 cpur. 3 - cxeMS nOAKHIOMeHMn aHOAHWX 
3a3eMnnTe/iew CK3 n YflK. 
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reHepa-rop nHcf>paHM3K0* MacrroTbi MMnynbcoB 1 (cm. $>ur. 1) cwmanbHbiM npoBOAOM noAKJiKweH 
H^nocpeACTBeHHO k Tpy6onpoBOAY 2 Mepe3 ApenawHbM Ka6enb CK3 3, 3a3eMnnTenn 4 m 5. 
GmeicrpoMarHMTHbiM AaTMiiK 6 coeAUHeH c comacyiomMM 6jiokom 7, KOTopbiti coeAuneH c reHeparapoM 1. 
riyHKT c6opa nH<t>opMai4HM coAepwMT nocneAOBaTeiibHO coeAMHeHHbie u36wpaTenbHbiM <$>unbTp 8, 
noACoeAMHeHHbiii k Tpy6onpoBOAy 2, ycunnTe/ib c MHAHKaqneM n 3a3eMJiwTe/ib 10. 

ycrrpoiicTBO pa6oTaeT cneAyiomMM o6pa30M. 

npn pa60TaK)iAew CK3, reHepaTop 1 o6ecTOMeH u He pa6oTaeT. KaK TonbKO KOHTpo/iupyeMaa CK3 3 
BbixoAMT M3 crpofl Mfin o6pbiBaeTca jijo6om M3 ApeHawHbix Ka6ene* 3 craHmiH reHepaTop 1 BKnKwaeTC*. 
TaKOft pe>KMM pa6oTbi reHeparapa AOCTwraeTC* c noMoiqbK) siieicrpoMarHMTHoro AaTHw<a 6 w cornacyiomero 
6noKa 7 c pa60T0ti CK3 3. npuHqun 3aKnK>MaeTca b cneAyiomeM. Pa6oTa»oiuaa CK3 C03AaeT b uenn Tpy6a- 
3eM/in 3aLi4MTHwCi tok c nyjibcaquflMM 100 Tu ot AsyxnonynepnoAHoro BbinpaMWTena crraHMMM. 
SneicrpoMarHMTHbm AaTMMK 6 CToponAanbHbiM cepAeHHUKOM, HaAeTbm Ha oauh h3 ApeHa>KHbix Ka6enefi 3 
craHUMu, ctDMKCwpyeT nynbcaqnM 3amuTHoro TOKa CK3, Bbtpa6aTbiBaa BbixoAHyio 3flC, KOTopaa Mepe3 6jiok 
7 pa3MbiKaeT qenb nwTaHnq reHepaTopa 1. ripw OTcyTCTBMM 3amuTHoro TOKa CK3 AaTHMK "oTnycKaeT" 
cornacyioiAMM 6jiok m BKnKwaeT reHepaTop, nepeAaiotuwii yKa3aHHbiti cuman MHcJ)paHH3Kvix nynbcaunii no 
Tpy6onpoBOAHOMy KaHany Ha nyHKT c6opa MHCjDopMaMWM, o6opyAOBaHHbi* cooTBeTCTBy 1011411 m v\ cfeMJibTpaMM 
8, HacrpoeHHbiMM na MacTOTbi oAHOHMeHHbix reHepaTopoB 1, KOHTponwpyioimix pa6oTy CK3, cBH3aHHbix c 
ycMJWTeneM c MHAHKaqneM 9, npwHMMaKDLUMM n cfeuKCMpyiOLMMM cumajibi o pa6oTe CK3. 

OneHb H*3Kaa Mac.OTa nynbcaqMii reHepaTopa 1 v\ ciiHycoMAanbHaa 4>opMa, no3BonaK>T pewiiTb npo6neMy 
KunoMeTpMMecKoro 3aTyxaHua cumana b KaHane Tpy6a-3eMJia m TeM cawibiM ocBo6oAMTbC* ot npuHunna 
peTpaHCJiamw aha KOHTpo/ifl pa6oTocnoco6Hoc™ CK3 Ha ynacxKax MarwcTparibHbix Tpy6onpoBOAOB wiewy 
KOMfipeccopHbiMM craHijMHMii. QrpMuaTenbHafl noJiapHocrb viMnyjibcoB, nonyMaeMbix npuMeHeHneM Ha 
BbixoAe reHepaTopa MH$>paHM3KOii Macro™ rapwiOHMMecKoro cumana AHOAHoro Mocra AsyxnoJiynepwoAHoro 
BbinpflMMTena, no3Bon*eT npaicrMMecKM 6e3 noTepb Ha npoMe>KyTOMHbix CK3 m YflK nepeAaBaTb CHman c 
yAaneHHbix CTaHMM*, Tan iok Bee CK3 u YflK OKa3biBaK>TCH coeAHHeHHWMM c Tpy6onpoBOAOM nepe3 
yKa3aHHbiii AUOAHbifi moot, BbinoJiHflioinviM a^* nn^opMaunoHHoro cumana porib BeHTMJin (cm. 0nr. 2), t. e. 
ecnn 6bi reHeparap ycrpoficrBa Bbipa6aTbiBan o6biMHbm cnHyconAaJibHbm cumaji, nonoBMHa moiuhoctm 
cumana, cooTBeTCTByjoinaji nono>KMTeJibHOM nonapHOc™ 6bina 6w 3aujyHTvipoBaHa npoMe>KyTOHHbiMH CK3 
Ha 3eM/ilo nepe3 cbom aHOAHbie 3a3eM/iMTenn (cm. <pv\r. 2, nyHKmpHaa nnHun). KpoMe Toro f\v\of\Hb\n moct, 
o6pa3y»ou4MM Ha BbixoAe reHepaTopa 1 OTpuqaTejibHyio nonnpHOCTb nynbcaqnw, coeAHHeHHbiw c 
Tpy6onpoBOAOM, noriHOCTbK) pa3B«3biBaeT 6noKn kohtpojia 11 ot B03AeMCTBMfl Ha ero pa6onnM pe>KMM 
Hano>KeHHoro noTeHquana TOKa KaTOAHOft 3aiAMTbi. 

npuMeHeHne aBTOHOMHoro aHOAHoro 3a3eMfiMTenn 5 reHepaTopa, pacno/io>KeHHoro b oxpaHHOM 30He 
Tpaccw Tpy6onpoBOAa, AaeT BbicoKyio rapaHTMio uenocTHOCTM ApeHa>KHbix Ka6enefi ycrpoMCTBa, 
cneAOBaTenbHO, noiiHyK) pa6oTOcnoco6HOCTb n He3aBiicnMOCTb ot qenocTHOCTVi ApeHa>KHoro Ka6ena 
aHOAHoro 3a3eMneHnq CK3 (cm. cf>ur. 3). KaK noKa3biBaeT npaianKa, aHOAHbi* ApeHa>K CK3, yAa/ieHHbiM ot 
crraHLiMH Ha 3H3HHTenbHoe paccroflHMe, bo BpeMfl ce/ibCKOxo3flMCTBeHHbix pa6oT Ha norwx nacre 
OKa3biBaeTCfl o6opBaHHbiM. TaKMM o6pa30M, ecnu b npeAnaraeMOM ycrpoiiCTBe 11 iicnorib30BaTb aHOAHoe 
3a3eMneHne CK3 (cm. *nr. 3, nyHKrupHan nviHHfl), to o6pwB anoAa CK3 oTKnioHun 6bi He TonbKo K3T0AHy»o 
3amnTy, ho m ycTpOMCTBO ee kohtpojih (YflK). 

CMHyconAanbHan c}DopMa nynbcaunvi MHcJjopMauMOHHoro ciimana no3Bon*eT yMeHbiunTb KMnoMeTpunecKoe 
3aTyxaHne. 3to CB*3aHO c nepexoAHbiMM npoqeccaMM b qenn Tpy6a - 3eMJifl, o6naAaK)meii 
conpoTMBJieHweM peaiaiiBHoro xapaiaepa (eMKOCTHoro). MMnynbCHbie cumajibi np«Moyro/ibHOM unw 
KO/iOKonoo6pa3HOM cfjopMbi 3aHMMaK>T nonocy sacrroT npn6nn3MTenbHO ot 0ao WB - 2^/T, rAe T - 

AJiMTejibHOCTb nMnynbca. TaKMM o6pa30M, npn nepeAane MHctDopMaqnoHHoro cuma/ia oamh3kobom MacrroTbi 
nMny/ibCHoro w cnHyconAanbHoro aMnjikiTyAHO-nacTOTHan xapaKrepucrnKa Tpy6onpoBOAa 6yAeT 6o/ibiiJe 
ocna6nnTb wMny/ibCHbiti cuman 3a cneT BepxHew nonocbi MacrroT cneiapa MMnynbca. 

BHeApeHne ycrpoficTBa Ha MarncTpa/ibHbix Tpy6onpoBOAax no3BonnT 3HaMMTenbHO noBbicnTb 

3C|DCtDeKTMBHOCTb pa60Tbl KOHTpO/lUpyeMblX CpeACTB KaTOAHOM 3aiHMTbl M CHM3MTb SKcruiyaTauMOHHbie 

pacxoAbi Ha mx o6cny>KMBaHMe. (56) B. fl. CynnMiiH m AP- ycTpowcrBa Tenect)OHHOM craHqun k3toahom 
3ainnTbi TK3-2M/5-TpaHcnopT, xpaHeHne m wcnonb30BaHMe ra3a b HapoAHOM xosflwcrBe. SKcnpecc 
MH0opMaLinfl, 1976, N 6. 

ABTopcKoe CBMAeTeubCTBO CCCP N 209569, kji. G 08 C 19/12, 1968. 


OOPMYJ1A M30BPETEHHH 
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ypTPOUlCTBO flUCTAHMHOHHOrO KOHTPOJ1H PABOTOCnOCOBHOCTH CTAH 141/1 1/1 KATOflHOW 
3ALUHTbl, coAepwamee Ha Ka>KflOM o6*beKTe KOHTponn reHepaTop, comacy»ou4MM 6hok, Tpy6onpoBOA 
qBrmeTca KaHanowi cbh3m, Ha npweMHofi cropoHe - M36wpaTefibHbM (JwnbTp, coeAHHeHHbm c 
Tpy6onpoBOAOM, ycn/iMTerib n 3a3eM/iMTenb, OT/wnaiOLneecfl Teiu, mto, c uenbio ynpomeHMH ycrrpoMCTBa \a 
noBbiiueHMfl ero h3AB>khoctm Ha o6"beicre Komporm BBeAeHbi aneiapoMarHHTHbivi AaTMHK, CBfl3aHHbift c 
AP6Ha>KHbiM Ka6eneM cTaHunn KaTOAHOfi 3amMTbi m coeAHHeHHbiw Mepe3 cornacyK>i±4WM 6jiok c bxoaom 
nirraHUfl reHepaTopa, BbinoriHeHHoro c nH$paHM3Koii HacTOTOti nynbcaqnw crrptmaTenbHofi nonqpHocru 
OAHonoxiynepnoAHoro BbinpnMJieHHoro HanpaweHiifl, cMmanbHbiM bwxoa KOToporo noAKJiiOMeH k 
ApeHa>KHOMy KaSenio craHunw xaTOAHOft 3amnTbi, bwxoa reHepaTopa noAKnroneH k 3a3eMnwTejiK>, 
BbinoriHeHHOMy b BUfle A^OAHoro MOCTa, OAHa BepujuHa KOToporo mnneyva llmhow HyneBoro noTeHuwana, 
Ha npneMHOM cropoHe bwxoa M36npaTenbHoro cfcmibTpa nepe3 nocneAOBaTeribHO coeAMHeHHbie ycunnTe/ib, 
MHAMKaTop n 3a3eMnnTe^b noAKJi»OMeH k tunHe HyneBoro noTeHunana. 
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